Objective: The aim of this study was to determine the relationship between microvascular Type 2 diabetes mellitus (T2DM) complications and the severity and duration of diabetes in the light of sociodemographic and lifestyle variables.
INTRODUCTION
Diabetes is a chronic and pandemic metabolic disease that needs a continuous medical care (1) . Irregular dietary habits, poor physical activity, and stress enhance the occurrence of diabetes. The prevalence of diabetes is increasing, and it will grow from 285 million people in 2010 to 592 million in 2035 (2) , and 629 million in 2045 (3) . Moreover, the prevalence of diabetes among the people aged ≥20 in Turkey was calculated as 7.2% in 2002 (4), 12.7% in 2011 (5) , and 16.5% in 2013 (6) . According to these studies, the prevalence of diabetes increased by approximately 80%-100% in the recent 10 years.
Being overweight, having a medical history of diabetes, increasing age, a sedentary lifestyle, ethnicity, and uncontrolled blood glucose are diabetes risk factors. Diabetes has microvascular (small blood vessels damage) and macrovascular (arterial) complications (7) . It leads to several physical symptoms, including ocular, renal, and neural complications among diabetic patients (8) .
The optimum blood glucose level has been determined if HbA1c is smaller than 7% by the American Diabetes Association (ADA) (9) . International Diabetes Federation (10) and American Association of Clinical Endocrinologists (11) has set HbA1c to ≤6.5% as the optimum level. Optimum glycemic control can decrease the risk of microvascular complications by decreased HbA1c level from 7.9% with an intensive treatment to 7% with conventional treatment (12, 13) . Therefore, there was a 25% decrease in the overall microvascular complication rate (12, 13) . In the world, 12% of total health care costs cover diabetes (3) . Moreover, 75% of diabetic patients live in low-and middle-income counties. Controlled complications can reduce morbidity, mortality, and health expenditures (14) .
Diabetes complications increase and the quality of life decreases due to the lack of glycemic control among patients with Type 2 diabetes in Turkey. The present study aimed to determine the relationship between microvascular diabetes complications, and the severity and duration of diabetes in the light of properties, and lifestyle habits.
MATERIALS and METHODS
This prospective cohort study was conducted at the Istanbul Medipol University Hospital and Istanbul Training and Research Hospital between September 2017 and July 2018. The age of the study subjects ranged between 25 and 70 years. Criteria for not selecting the subjects were as follows: Patients with gestational diabetes, Type 1 diabetes, and any physiological disorders. The sample size was determined by considering 17%-20% prevalence of impaired fasting glucose in Turkey (15) , assuming the 0.1% level of significance, and 2% bound on the error of estimation, the minimum sample size required for this study was 1,250 subjects. A total of 1,250 subjects were approached; 899 (71.9%) gave their consent and were included. One of the outstanding strengths of this study was a large sample size in comparison with other studies.
Information such as patients' age, gender, family history of diabetes, height, weight, the level of HbA1c, and the complications of diabetes was obtained using a questionnaire. The level of average HbA1c ≤7% and >7% was considered as good and poor glycemic control, respectively. Diabetes and its complications were diagnosed based on the ADA criteria (1) . The existence of retinopathy, neuropathy, and nephropathy was revealed by the responses of participants, because it was not possible to determine them using the biochemical results. Moreover, it was only evaluated whether these complications occurred or not. Ethical approval for the present study was received from the International Faculty of Medicine, İstanbul Medipol University (24.02.2016-124).
Data were analyzed using the Statistical Package for Social Sciences (SPSS, version 22) software. The Kolmogorov-Smirnov test, a histogram, the Q-Q plot, and a box plot were used to control the normality of data (16) (17) (18) . Student's t-test was used to ascertain the significant difference between the two means of a continuous variable (16) (17) (18) . A The chi-squared test of independence (two-tailed), also called Pearson's chi-squared test, was performed to test for differences in the proportions of categorical variables between two or more groups for each variable (16) (17) (18) . A multiple logistic regression analysis with the enter method was used to determine factors such as HbA1c, BMI, occupation, the level of income, and education associated with binary categorical variables as diabetic nephropathy, neuropathy, and retinopathy. It was performed to predict the presence or absence of these complications based on values of a set of independent variables. The Hosmer-Lemeshow test and classification table were used to show the goodness-of-fit to model. From the classification table, over 70% of correctly classified is expected for a good model fit. Moreover, small p-values for the Hosmer-Lemeshow test of the goodness-of-fit suggest that the model is a good fit to data as p>0.05. Expected values were calculated by model. The model is better fit to data for smaller differences between observed and expected values (19) . Furthermore, Bonferroni corrections were used for the chi-square test of the table larger than 2*2. A p-value <0.05 was considered as the cut-off value indicating significance. Table 1 represents socio-demographic characteristics and lifestyles of patients with T2DM in terms of the level of HbA1c. Out of 899 patients, 372 (41.4%) were males, and 527 (58.6%) were females.
RESULTS
The mean age was 49.52±11.46 for males and 46.51±12.29 for females. The mean age of sample was 47.75±12.04, and the mean duration of diabetes was 8.36±5.42. The mean of height, weight, and body mass index was 166±8.86 cm, 77.98±13.14 kg, and 28.33±4.63 kg/m 2 , respectively. Diabetes treatment was diet only for 29.3% patients, oral antidiabetic medications (OAD) only for 34.6% patients, insulin only for 22.4%, and OAD medications + insulin in 27.7% patients. Significant differences were found between well and poorly controlled diabetic patients in terms of the education level (p<0.001), occupation (p<0.001), household income status (p<0.001), duration of diabetes (p=0.001), the number of children (p=0.002), smoking (p<0.001), physical exercise (p<0.001), fast-food eating (p<0.001), regular control (p<0.001), and diabetes education (p<0.001). Table 2 illustrates diabetic complications among patients with Type 2 diabetes considering several selected variables. A total of17.1% of patients had diabetic retinopathy, 17.0% had neuropathy, and 13.7% had nephropathy. Figure 1 indicates the prevalence of microvascular complications. Among diabetics, 2.3% had three microvascular complications, whereas 66.6% had none. Regarding to Table 2 , the prevalence of diabetes complications was lower in patients who had good glycemic control than in those with poor glycemic control. Moreover, the significant differences were found among patients with diabetic retinopathy (p=0.013), neuropathy (p=0.032), and nephropathy (p=0.036) by the severity of diabetes. There was a significant difference between retinopathy and duration of diabetes (p<0.001), level of education (p<0.001), household income (p<0.001), physical activity (p=0.005), and smoking (p=0.011). Furthermore, neuropathy and duration of diabetes (p<0.001), the level of education (p=0.007), household income (p<0.001), and physical activity (p=0.001) havhade significant differences. Table 3 denotes the multiple logistic regression with the enter method to determine the effects of HbA1c, BMI, occupation,the level of income and education on retinopathy, neuropathy, and nephropathy. The Nagelkerke R2 counted that the model accounted for almost 8% of variance for retinopathy and nephropathy, and for nearly 10% of variance for neuropathy. Results of the Omnibus tests indicated that the level of significance was 0.000 for retinopathy and neuropathy and 0.006 for nephropathy, which is <0.05, and it showed a better model. From the classification table, more than 70% correctly classified is expected for a good model of fit. 82.9%, 83%, 86.3% of subjects were correctly classified by the model for retinopathy, neuropathy, and nephropathy, respectively. They were the overall predictive accuracy. The significance values of the Hosmer-Lemeshow test for all conditions were >0.05, so it meant the good fit of the final model to data. Regarding regression, retinopathy was significantly associated with the level of HbA1c, education, and household income. The level of HbA1c and education, income, occupation, and BMI were significant predictors of neuropathy. HbA1c and BMI were made significant contributions to the model. The final models for retinopathy, neuropathy, and nephropathy are indicated in 
DISCUSSION
Diabetes is one of the major metabolic diseases that result in shortand long-term complications. These complications burden health care systemsthe, society, and economy, both in low-income and high-income countries. This study reported that 17.1%, 17.0%, and 13.7% of patients had retinopathy, neuropathy, and nephropathy, respectively. In the same vein, Liu et al. indicated that 14.8% of patients had retinopathy, 17.8% had neuropathy, and 10.7% had nephropathy (20) . As reported by Bener et al., the prevalence of retinopathy was 13.6%, of neuropathy 10.3%, and of nephropathy 12.7% (21), while 23.4% had kidney-disease-related diabetes (22) . The prevalence of all three microvascular complications was nearly 30% (23) . The percentage of patients with retinopathy, neuropathy, and nephropathy was 8.1% in Tunisia (24) , 15% in Canada (25) , and 11.5% in the United Kingdom (26), respectively.
Patients aged 40-49 and 50-59 years are more likely to have a poor glycemic control than other age groups. It is consisted that diabetic patients aged >40 years were at risk of poor glycemic control (27) . An advanced age increases diabetes-related com-plications (8) . Moreover, the type of treatment shows an alteration in the HbA1c level. Metformin is the most widely used oral antidiabetic drug. It might be effective to use not only an oral antidiabetic, but also combinations of two or more such medications. Due to the fluctuation in the HbA1c level, the number of medications may be increased, and it may decrease the adaptation to medicine. Therefore, the HbA1c level may not be regulated (28) .
The level of HbA1c increased renal complications by approximately 6 times. Furthermore, a prolonged diabetes duration leads to increased renal complications (29) . Good glycemic control reduces microvascular complications related to diabetes. In a followup study, the level of glucose was put under control with intensive treatment, and it decreased retinopathy in the united States (30) . Our study found that the level of education and income and all three microvascular complications were significantly associated. Furthermore, the prevalence of a low education level was high in patients with a low level of HbA1c. Education plays an important role in the HbA1c level regulation as patients have knowledge about their eating and drinking habits, physical exercise, and treatment process. The frequency of measuring blood glucose levels leads to a better diabetes management, prevention of diabetic complications (31) , and a decreased burden of diabetes.
Oral antidiabetics help in reducing the level of HbA1c. Our study found that sulfonylureas lead to a greatest decrease in the level of HbA1c. The study calculated that the reduction in HbA1c from baseline was −0.83% with sitagliptin, −1.30% with metformin, and −2.07% with sitagliptin and metformin (32) . The HbA1c level was decreased with sulfonylurea monotherapy by the ratio 1.5% on average, and with sulfonylurea, and other oral medications by 1.6%, compared with placebo groups (33) . The present study results are in agreement with Flory et al.'s (2014) findings, which showed the largest initial decline in sulfonylureas (34) .
A limitation of this study is that its design is a cross-sectional cohort study. Due its nature, a longitudinal study might have been more efficient in acquiring data about diabetes complications. An additional uncontrolled factor is selection bias despite the spurt of the interviewers. Moreover, data were collected only among patients with T2DM who visited clinics, and not among inpatients and patients who unable to visit hospitals. Lastly, characteristics and diabetes complications were elicited from patients' self-reports; therefore, this might have led to the recall bias. Despite its limitations, the study offers some insight regarding the association between the level of HbA1c and diabetes complications.
CONCLUSION
The most obvious finding from the present study is that the increased severity of diabetes also increases diabetes complications. A high prevalence of diabetes complications is a burden for patients and the health care system. Thus, a more extensive screening, early diagnosis, management of the glucose level, and followup may all lead to delayed diabetes complications. 
